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of dry ﬁH3 to at least 150° ¢, Tle thereby obtained products
having a D:0 ratio of lecus than 1.5:1, "Toodotock also used
liquiad UHB as reactent, and yet other proceturcs, i1.e, sus-
nencing the P4O1O in an inert orcanic solvent through which
he pasgsed the paseous HHB' Ile supnosed the first »roduct pro-
duced in this reaction to be the dia:monium salt ol diamidodi-
phosphoric acid, P203(OHH4)2(HH2)2, after which this was sup-
posed to undergo condensation with formation of a 4- or &-
menbered ring system.
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Pischer 6) obtained cocnsiderable confirmation of Yoodstock's
observations, llowever, he maintained that there was as yet
no certain knowledpe concerning the nechanisn of reaction be-
tween P401O and Hd3.

This system appeared, therefore, to be a promising one
for farther study. Ve investigated the reaction of liquid NI
with P4010 and found that the substance underwent rapid reac-

°) H,Pischer: Uber die Reaktionsprodukte aus Phosphorpentoxyd
und Amuoniak und deren Eignung zur Wasserenthirtung.
Verlag ll,Dittert u.Co., Dresden 1941,
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In fact the ability to bind Ca is as great with VIII as with
IX¥. The analytical data proves the cnd procduct to have the
Civen foriula VIII, n should be about 1-31, the chromatogoa. s
snowing more probability for n=4.
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Experimental data

Vesmmnry

dry HHB is condenscd on freshly sublined 24010 in a thick wal-
led tube; the NH3 level should be at least 4 cu above tlie
P4O1O‘ The tube then is scaled anc left at‘roou temperature for
5-6 weeks, aftcer openins the tabe the NH3 allowed to cvaporate
tarouch solid KOH. Later the last traces are rcuoved by heating

A
For the preparation of glg&gqq;qgwgggm;qugggqqp@gte7)

in a water bath. The reaction product is then dricd over P4O1O

in a vacuum desiccator for 24 hrs., and analysed dirccetly, since

the substance is very hygroscopic.

inalses: Calc. P 29,5 N 26,7 Anmoaniun~-N 13,3
Found P 29,6 N 26,5 Ammonium-N 13,3

The reaction of P4Qq0 ¥ith NH;. A sufficient anmount of liquid
NH3 is put into the rcaction vessel of a 50 wl autoclave which
is fitted with a magnctic stirrer. A small cuantity of P4O1O is
put into the vessel and vigorous stirring begun at once. The
autoclave is heated with continous stirring at 40~50° @ for about

24 hrg. During this time, the rcuction mixture becomes harder
and harder, so that stirring becomes increasingly more difficult.
After removal of the surplus HH3 the autoclave is opened and the
reactlon mixture rewoved. The substance is powdered and put into
a desiccator, It is a dark glass-like substance wihich has a grey,
gronulcr appearance when powdered,

The appearance does not change when dricd in desiccator under
, high vacuun at 20° ¢ for 10 hrs. It is not completely soluble in
cold water, but dissolves casily however in hot water with a
weakly acid rcaction. The X-ray diagram shows very weak inter-
fercnces of P4O1O. The analyses of three diffcrent samples arc
the following:
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P 29,9 W 23,4 Amm.-N 15,2 PelsAnm,~ = 1 ¢ 1,76
P 32,8 N 24,2 Aom,-N 15,5 PeNzAmn.~-N = 1 ¢ 1,63 ¢ 1,05
P 29,7 N 24,2 Amm,-N 15,5 PellsA, -1 = 1,79 5 1,106
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The grcater amount of the substance is hecated in an clectric
oven at 100-110° C for about 10 hrs. The smell of WHz vhich is
noticed at the beginning disappecars slowly, while the reaction
product becomes puffed by this process, it retains its original
appcarance, and amorphous traccs of P4O1O only being occasionall
detccted on the {-ray diagram. It produccs ilumcdiate congulation
of albumen in acctic acid solution. The aqueous solution con~
tains small nectallic paiticles produced from tie masnetic stir-
rer of the autoclave probably, but never morce than 0,07 %.

Found P %0,9 W 20,5 Amm.-N 14,3
Calculated for the monomeric substance (VIIIa):

P 32,1 N 21,3 Aon.-IT 14,5
Calculated fiir (VIII) with n=4 and chain ends saturatcd with
water rcsiduc:

P 31,5 N 21,4 Anm.-N 14,3
The possibility of binding Ca has been investigated according
to K.R. Andress und X, Wist 14). The binding was complete for
an atomic ration of Ca ¢+ P =1 2 5,4,

For the preparation of ammonium polyphosphimate an amount
of diamidophosphoric acid is heated at 100-110° ¢ in an clectric

oven, After 2-3 hrs, a glassy colourlcss substancc is obtained,
which is very hygroscopic and very soluble in water. The Py of
an 0,1 % solution is 7,59 at 20° C, while the P of the starting
material is 3,55 undcr the same sonditions. Unlike the starting
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14) ILoRe Andress u. K. Vist, Z.anorg.allg.Che... 237, 120 (1933)
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material the product obtained after the rearrangement is amoxr-
phous. The solution in water coagulatcs albumcn in acetic acid
golution instanicneously., The chromatograin it of the reaviaa
gecd substance cannot be used as proof of its degrce of polymer. -
zation,
The analyses are as follows:
Cale, N 29,2 Amm.-N 14,0
Found N 28,5 Amm.-N 13,7,
for the isomeric starting wmatcrial, diawidophosphoric acid:
Cale., P 32,2 N 29,2 Amm.~-N 0,0
Found P 32,1 1M 28,6 Awmi,-I1 0,6,
The possibility of binding Ca has been investigated under the
gsame conditions as described carlier for ammoniumpolyphosphate1€
The binding was accomplished with an atomic ration of.Ca : T =
1 ¢ 10,2,
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